Trauma is the third leading cause of avoidable death in the UK, and globally is responsible for 5.8 million deaths per annum. The incidence of vascular injuries in major trauma patients varies from 4.4% in civilian centres 1 up to 15% in military conflicts in Iraq and Afghanistan. 2 Vascular injuries are the sequelae of both blunt and penetrating trauma mechanisms, occur in truncal and peripheral body areas, and in vessels of any size. Arterial damage carries high mortality due to exsanguination and distal tissue ischaemia, with management strategies that are well documented. Venous injuries are less common: an observational study at one London Major Trauma Centre demonstrated 73 venous injuries over five years, half of which presented in association with arterial injury. 1 Although a low flow system, left untreated, venous injuries carry short-and long-term morbidity, including reduced venous outflow, compartment syndrome, thromboembolism, venous hypertension and the associated post-thrombotic syndrome. In high volume veins, haemorrhage is often fatal: iliac, portal and mesenteric vein injuries have a mortality of 50-70%, and 30-50% of isolated inferior vena cava (IVC) injuries succumb in the pre-hospital setting. 3 During the Second World War, peripheral vein ligation was favoured in both isolated venous injuries and in injuries involving the concomitant artery. 4 Venous repair was not taken up until the Korean War, when evidence of reduced morbidity by maintaining venous outflow began to emerge. In current practice, repair of peripheral venous injuries is favoured over ligation, and pre-operative control of exsanguination from peripheral venous injuries is possible with external compression. Where repair is not possible, ligation is tolerated well. 3 Truncal injuries are more difficult to access surgically and often involve larger or high flow veins. Patients suffering from truncal vein injuries often have associated thoraco-abdominal organ injuries, as well as a physiological response to trauma. Ligation of these veins can lead to major complications, and many of the surgical challenges associated with repair are also encountered in ligation. As such, the control of haemorrhage and subsequent repair of truncal veins remain the favoured approach, traditionally with thoracotomy or laparotomy.
The evolution of endovascular surgery has transformed the management of vascular injuries. 5 The use of endovascular technologies in arterial injury is widespread, and in many cases has surpassed open surgery: endovascular repair is now the de facto treatment for blunt thoracic aortic injuries. Venous stenting has been used to treat venous outflow obstruction since the 1990s, and venous stent placement under ultrasound or fluoroscopic guidance has a high success rate.
A number of case reports describing successful venous stenting in trauma have been published. Six reports [6] [7] [8] [9] [10] [11] describe stenting of the IVC. Of these, two cases 7,10 suffered isolated, iatrogenic injuries to the IVC whilst undergoing other surgical procedures, and the other four were trauma victims with other associated injuries. In all cases, off-the-shelf arterial stent grafts were used, including one fenestrated arterial graft 8 in a juxta-hepatic IVC injury.
Four cases [12] [13] [14] [15] of successful iliac (common and/or external) vein stenting have been reported, all in road traffic collision victims, as has one case 13 of brachiocephalic vein stenting following iatrogenic injury, and one case of axillary vein stenting 16 following penetrating trauma. All cases reported successful repair of the vein, maintenance of venous flow and discharge from hospital. No reports of stenting of peripheral veins were identified.
Endovascular stenting offers a minimally invasive intervention with low physiological burden in cases of venous injury. This is particularly useful in polytrauma patients, who often have multiple severe injuries, and limited remaining physiological reserve.
The endovascular approach removes the challenge of obtaining proximal and distal control of an injured vein, which in open surgery is complicated by difficulties of anatomical exposure and distortion of anatomy by trauma. As the endovascular technique does not require direct access to the vein, the risk of damage to local structures is reduced, and there is minimal risk of disrupting the peri-vascular haematoma. Endovascular approaches are faster in experienced centres, with arrest of haemorrhage possible in minutes. This is in contrast to open surgery, where numerous steps may be required including anatomical exposure, atrio-caval shunt device insertion and handsewn repair of the injury. Even where laparotomy is already underway, endovascular intervention may be favourable over direct venous repair. 7 In all reported cases, off-the-shelf arterial stents were used, due to the availability in emergency settings and familiarity of use amongst operators. The use of arterial stents in veins may pose risks such as erosion through the vein wall, rupture, migration and branch occlusion. Stressors placed on the venous system are different to those placed on arteries: vein walls are thinner and blood velocity is slower. As such, specific venous stents are being designed, which are more flexible than their arterial partners. With the number of endovascular interventions increasing, advances in venous stent technology are predicted. Their availability in emergency situations, however, is likely to remain limited.
Most endovascular stenting interventions require systemic anticoagulation in the immediate postinterventional period to aid stent patency, yet in polytrauma patients, bleeding risk from other injuries may contra-indicate this. The need for long-term anticoagulation and/or antiplatelet therapy is unknown, and only some cases reported anticoagulation in their followup plans.
As with all endovascular interventions, especially in trauma, long-term outcomes are lacking. Questions remain about graft durability and optimal patient imaging and follow-up. This is compounded by the mobility of young, trauma victims and often poor systems for institutional follow-up.
Lastly, it is important to note that all reports of venous stenting have been described in developed nations: there are no cases reported from developing nations or conflict zones, where the majority of injuries occur. Endovascular interventions are expensive and require endovascularly skilled practitioners, hybrid imaging theatres and versatile endografts. 9 Overall, venous stenting theoretically provides a viable alternative to open repair of venous injuries in centres with the endovascular expertise; however, applicability of this technique to conflict areas is limited. Evidence is confined to isolated case reports, and although these reports indicate success, long-term follow-up is required to ensure complications are identified and managed.
